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Application/Control Number: 09/663,340 
Art Unit: 2826 

DETAILED ACTION 
Response to Amendment 

Amendment B filed 5/13/2002 and entered as Paper No. 10 is the basis for the 
present Office Action. In it Applicant amended claims 3 and 15, canceled claims 6 and 
10, and provides Remarks. Therefore, claims 1, 3-5, 7-9, 11-13, and 15-18 are pending. 
In "Response to Arguments" the examiner comments on said Remarks. 

Request for Approval of Drawing Corrections filed 7/12/2002 has been entered 
Paper No. 11. Said request is in compliance with the examiner's request in the Office 



as 



Action of Paper No. 7 to change the drawings. 

Response to Arguments 
1 . Applicant's arguments filed 5/1 3/2002 have been fully considered but they are 
not persuasive. In particular, although indeed the device taught by Yamada is not 
necessarily designed to withstand high voltage it would be incorrect to state, as 
Applicant did in Remarks and during the Interview (see Paper No. 8), that punch- 
through is of no concern to memory devices. This is clear from the existing patent and 
non-patent literature, e.g., Yang et al (6,1 1 1 ,283), filed well before Applicant's foreign 
priority date, in which the objective is to prevent punch-through for a DRAM (cf . for 
instance Derwent title; Denwent Access No.: 2000-564773); and, in the non-patent 
literature, Kato et al (Electron Devices Meeting, 1994. Technical Digest; pages 921-3 
(11-14 December 1994, San Francisco, CA, USA; ISBN: 0-7803-2111-1). Therefore, 
Applicant's first argument for traverse of claims 1 , 3-5, 7-9, 1 1 -1 3, 1 5 and 1 6 is not 
persuasive. 
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The second and final argument for traverse of said claims advanced by Applicant 
is that Yamada allegedly would teach away from the trench gate extending through the 
body region. Evidence in support of this according to Applicant would be the 
circumstance that Yamada teaches, as recited by Applicant, that "it is preferable to form 
the gate trench 5 with a smaller depth than the element isolation trench 3 so as to 
maintain the element isolation ability of the isolation trench 3 high", with reference to 
column 7, lines 20-23 and Figure 6B. However, although the citation is correct the 
conclusion drawn by Applicant that therefore "Yamada teaches away from extending the 
gate trench [...] through the body region" is logically flawed, because in column 7, lines 
20-23, nor elsewhere in Yamada's disclosure is there any comparison between the 
depth of the gate trench and the vertical extent of the body region. In other words: 
Yamada leaves completely open the possibility that both isolation and gate trenches 
extend through the body region, although the gate trench is considerably less deep than 

the isolation trench. 

Applicant's traverse of claims dependent upon claim 1 and of independent 
process type claim 13 were also based on the above mentioned two arguments, with 
which the examiner therefore has to disagree for the same reasons. 

In conclusion, the original rejection was correct, and, in view of the lack of 
essential amendments of any claims other than to bring the claim text in compliance 
with the claim objections raised in the Office Action of Paper No. 7, the previous Office 
Action is herewith repeated with regard to the pending claims. 
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Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1, 3-5, 7-9, 11-13, and 15-18 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Yamada (5,502,320) in view of Hshieh et al (5,986,304). 

With regard to claim 1: Yamada teaches (cf. Fig. 6B) a semiconductor device (cf. 
title) comprising a substrate 1 (cf. column 5, lines 8-9) having a major surface and of 

first conductivity type (p type); 

a plurality of trench gates 5 (cf. Figs. 6A and 6B); 

a plurality of first semiconductor regions of second conductivity type (n- 
type) (the vertical portions of the diffusion layers 4; cf. column 5, line 32) 
different from the first conductivity type, the first semiconductor regions having a 
first depth as measured from said major surface, at least a portion of the first 
semiconductor regions flanking the trench gates on both of their sides and being 
in contact with said trench gates via films (cf. column 7, line 54) bordering and 



insulating the trench gates; and 

a plurality of second semiconductor regions of the second conductivity 
type (those horizontal portions of the diffusion layers 4 that do not flank the 
trench gates; cf. column 5, line 32) having a second depth as measured from 
said major surface of said substrate that is less than the first depth, 



p3Q0 5 

Application/Control Number: 09/663,340 
Art Unit: 2826 

wherein the second semiconductor regions connect the plurality of first 
semiconductor regions spaced apart from each other. 

Yamada does not necessarily teach the semiconductor device to comprise 
a body region of first conductivity type formed in a semiconductor substrate such 
that said plurality of trench gates extend through said body region. However, the 
device by Yamada is not necessarily designed to withstand high voltage. In the 
case of the power semiconductor device of Applicants, punch-through prevention 



is an 



obviously desirable feature, and, as shown for instance by Hsie et al 



(5,986,304) the use of a body region 120 (cf. Fig. 3A and column 4, line 25) of 
first conductivity type formed in the substrate such that the plurality of trench 
gates extend through said body region is a standard design to prevent punch- 
through. 

It therefore would have been obvious to one of ordinary skills to modify the 
invention at the time it was made so as to include a body region of a first 
conductivity type formed in said substrate and having a major surface opposite to 
the surface shared by said substrate and the body region, such that the 
aforementioned plurality of trench gates extend through the aforementioned body 

region. 

With regard to claim 3: Yamada teaches the semiconductor device of 
claim 1 wherein the first semiconductor regions are formed along the trench 
gates 5 (cf . Figs. 6A and 6B), and the second semiconductor regions connect the 
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first semiconductor regions formed between the trench gates so as to form a 
ladder-shaped configuration. 

With regard to claim 4: Yamada teaches the semiconductor device of 
claim 1 wherein the first semiconductor regions are formed along the trench 
gates 5 (cf. Figs. 6A and 6B), and the second semiconductor regions connect the 
first semiconductor regions formed between the trench gates so as to form a 

ladder-like configuration. 

With regard to claims 5 and 7- 8: The semiconductor device as 
essentially taught by Yamada and Hshieh et al of either claim 1 , claim 3, or claim 
4 has a wiring or wiring member 10 connected to at least one of the plurality of 
trench gates or gate electrodes 7 (cf. column 6, line 44-47). 

With regard to claims 9 and 11 -12: wiring 10 and gate electrode 7, 
respectively connected with the second semiconductor regions and the body 
region (through film 1 1) are connected (cf. column 6, lines 44-47) and thus 
together form the wiring member of claims 9-12. 

With regard to claims 13 and 15 - 18: The devices of claims 1, 3, 4, 5 and 
11 would necessarily have to be formed in order to function. Claims 13, 15-18 fail 
to further limit the devices of claims 1 , 3, 4, 5 and 1 1 other than simply form each 
of their components. 
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Conclusion 

3. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 

CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Johannes P Mondt whose telephone number is 703- 
306-0531. The examiner can normally be reached on 8:00 - 18:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nathan J Flynn can be reached on 703-308-6601 . The fax phone numbers 
for the organization where this application or proceeding is assigned are 703-308-7722 
for regular communications and 703-308-7724 for After Final communications. 
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Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703- 
0956. 

JPM 

September 1 , 2002 




